The physics of an earthquake is a subject with many unknowns. It is true that we have a good understanding of the propagation of seismic waves through the Earth and that given a large set of seismographic records we are able to reconstruct a posteriori the history of the fault rupture (the origin of the waves). However, when we consider the physical processes which lead to the initiation of a rupture with a subsequent slip and its growth through a fault system to give rise to an earthquake, then our knowledge is really limited. Not only the friction law and the rupture evolution rules are largely unknown, but the role of many other processes such as plasticity, fluid migration, chemical reactions, etc., and the couplings between them, remain unclear [1, 2].
192Á. Corral seismicity and for aftershock sequences which are transformed into stationary processes by means of a nonlinear rescaling of time. The existence of a decreasing power-law regime in the distributions has paradoxical consequences on the time evolution of the earthquake hazard and on the expected time of occurrence of an incoming event, as we will see. On the other hand, the scaling law for recurrence times is equivalent to the invariance of seismicity under renormalization-group-like transformations, for which the role of correlations between recurrence times and magnitudes is essential. Finally, we relate the recurrence-time densities studied here with the method previously introduced by Bak et al. [3] .
The Gutenberg-Richter Law and the Omori Law
Traditionally, the knowledge of seismicity has been limited to a few phenomenological laws, the most important being the Gutenberg-Richter (GR) law and the Omori law. The GR law determines that, for a certain region, the number of earthquakes in a long period of time decreases exponentially with the magnitude; to be concrete, N (M c ) ∝ 10 −bMc , where N (M c ) is the number of earthquakes with magnitude M greater or equal than a threshold value M c , and the b-value is a constant usually close to one [4, 5, 6, 7] .
If we introduce the seismic rate, r(t, M c ), defined as the number of earthquakes with M ≥ M c per unit time in a time interval around t, then, the GR relation can be expressed in terms of the mean seismic rate, R(M c ), as
where T is the total time under consideration and R 0 is the (hypothetical) mean rate in the region for M c = 0 (its dependence, as well as that of other parameters, on the region selected for study is implicit and will not be indicated when it is superfluous). In fact, the GR law must be understood as a probabilistic law, and then we conclude that earthquake magnitude follows an exponential distribution, this is,
10 bMc , with N the total number of earthquakes, of any magnitude. Due to the properties of the exponential distribution, the derivative of Prob[M ≥ M c ], which is the probability density (with a minus sign), is also an exponential.
In terms of the seismic moment or of the dissipated energy, which are increasing exponential functions of the magnitude, the GR law transforms into a power-law distribution, the usual signature of scale invariance. This means that earthquakes have no characteristic size of occurrence, if we take the seismic moment or the energy as more appropriate measures of earthquake size than the magnitude [4] .
The Omori law (in its modified form) states that after a strong earthquake, which is called mainshock, the seismic rate for events with M ≥ M c in a
